Cloud (i.e., 30 days) and until 12 th May 2011 for Javel (i.e., 29 days). This protocol was 1 0 5 constrained by the SREP company. During the confinement, food was supposed to have been 1 0 6 provided ad libitum by the SREP, with a mix of corn, wheat, and peas supplemented with 1 0 7 minerals. Pigeons were weighed again at the end of confinement before being released. For 1 0 8 commercial reasons, we were not authorized to follow the protocol performed by the SREP 6 radius of 20 meters around the pigeon house one year later. It includes birds seen either on the 1 1 7 top, on the feet or in front of the exit of the pigeon house. This fidelity, therefore, includes 1 1 8 birds that used pigeon house either to eat, to nest or living in its close proximity. This study 1 1 9 was carried out in strict accordance with the recommendations of the European Convention All statistical analyses were then performed on the data using SAS (version 9.4). In all three pigeon houses, the number of released pigeons was lower than the number 1 2 9 of confined pigeons ( Table 1) . Most of them were missing and three of them were found dead 1 3 0 in the pigeon house at Saint-Eloi. According to the SREP, missing birds escaped during the loss, t 17 = 4.64, P = 0.0002; Figure 1 ). The mass loss differed significantly among pigeon 1 3 6 houses (ANOVA, F 2,72 = 11.36, P ≤ 0.0001, Figure 1 ). Pots-hoc tests revealed that the loss 1 3 7 was significantly more important in Saint-Eloi than in Saint-Cloud (Tukey-Kramer, 1 3 8 P≤0.0001) and in Javel (P = 0.0025). The mass lost did not differ between Saint-Cloud and One year after the confinement, 19.4 % of pigeons were seen alive and present close to 1 4 6 the pigeon houses where they have been confined ( Table 1 ). Ten of these 21 pigeons were 1 4 7 seen only once over the 5 sessions, 5 were seen two times, 1 was seen three times and 5 were 1 4 8 seen four times. This distribution did not vary significantly among pigeon houses (Fisher in Saint-Eloi (χ 2 1 = 5.52, P = 0.01) and in Javel (χ 2 1 = 5.07, P = 0.02). These proportion did not 1 5 4
differ between Saint-Eloi and Javel (χ 2 1 = 0.00, P = 0.96). Among the 21 pigeons seen alive This study showed consistent results in three different pigeon houses. In all of them, the 1 6 1 confinement of birds within the pigeon houses for 3 weeks strongly reduced their body mass caused the observed decrease of body mass. This interpretation is however unlikely for two 1 7 8 reasons: first, a body mass loss was also observed in pigeons in Javel for which no blood The last interpretation is that confinement per se might dramatically increase the stress 1 8 4
for pigeons resulting in a significant decrease in body mass. First, living in a dense group with 1 8 5 a unique source of food and increased proximity between individuals could be a factor of 1 8 6 elevated stress, as shown in mice (Bartolomucci et al., 2004) . Pigeon is known to be a social 1 8 7 species with a strong hierarchical structure (Johnston and Janiga, 1995; Sol et al., 1998) . The Tromborg, 2007). As we were not able to check that food was providing ad libitum during the 1 9 2 confinement, we also cannot fully exclude that food was not lacking during this period.
1 9 3
Finding the mechanisms responsible of this body mass loss would allow us to find alternative 1 9 4 methods to avoid negative side-effects of pigeon houses on pigeon condition. A second interesting result of our study is the estimation of fidelity of confined birds. The confinement enabled for approximately 19% of birds to become faithful to this new 1 9 7
habitat. This low fidelity is however difficult to interpret for several reasons. First, when a 1 9 8 bird is not re-observed one year after, it might be dead or have migrated to another site. Therefore, with our method, we cannot distinguish between mortality and fidelity. In any 2 0 0 cases, the objective of the pigeon houses is to fix alive individuals in these latter and, to ensure a long-term fidelity to the pigeon house. Indeed, several studies outlined the limited of the setting-up of a permanent and healthy pigeon colony within the pigeon house.
1 8
Alternatively, the higher re-observation rate in Saint-Eloi could be due to the higher 2 1 9 frequency of juveniles confined in this pigeon house. However, this effect was not significant 2 2 0 and, therefore, this interpretation is unlikely.
